Abstract A 69-year-old woman was admitted to our hospital for rapid increase in serum creatinine level with microscopic hematuria and nephrotic-range proteinuria. Three months prior to admission, she became aware of atypical genital bleeding, leading her gynecologist to suspect endometrial cancer. Light microscopy examination of renal biopsy revealed crescentic glomerulonephritis with peritubular capillaritis. Immunofluorescence microscopic examination did not detect any significant staining, and no electron-dense deposits were detected by electron microscopy. No autoantibodies, including anti-myeloperoxidaseor anti-proteinase3-anti-neutrophil cytoplasmic antibodies were detected. The patient underwent total abdominal hysterectomy and bilateral salpingo-oophorectomy and was found to have endometrial neuroendocrine small cell carcinoma (NSCC), stage 1B. In her clinical course, her serum creatinine level gradually improved without immunosuppression therapy. Endometrial NSCC is a rare endometrial malignancy. This is the first case report of vasculitis associated with NSCC originating from the uterus.
Introduction
Vasculitis can be associated with malignancy, most often in the form of hematological neoplasm, but sometimes as solid tumors [1, 2] . In most cases, renal involvement in paraneoplastic vasculitis manifests as cryoglobulinemia, Henoch-Schönlein purpura and anti-neutrophil cytoplasmic antibody (ANCA)-related disease [3] [4] [5] .
We describe a case of renal involvement in anti-myeloperoxidase (MPO) and anti-proteinase3 (PR3)-ANCA-negative pauci-immune small-vessel vasculitis (SVV) associated with endometrial neuroendocrine small cell carcinoma (NSCC), which is a rare endometrial malignancy. To our knowledge, this is the first case report of vasculitis associated with NSCC originating from the uterus.
Case
A 69-year-old woman was admitted to our hospital for an increase in her serum creatinine level from 82.2 to 281.1 lmol/L over 3 weeks. She had become aware of atypical genital bleeding 3 months prior. Her gynecologist suspected endometrial cancer based on the results of cytological examinations of the endometrium that had become available 10 days before hospitalization. Her blood pressure was 148/70 mmHg, height was 158 cm, and weight was 49 kg. No abnormalities were observed in the physical examination except for slight edema of the legs. No purpura was observed. The blood tests revealed a low level of total protein and albumin (57 and 28 g/L, respectively). Blood urea nitrogen was 8.85 mmol/L, creatinine was 281.1 lmol/ L and C-reactive protein was slightly elevated at 18,900 lg/ L. Her hemoglobin was slightly low at 101 g/L. Levels of immunoglobulin (Ig) G, IgG subclass4, IgA and IgM were all normal, at 11.06 g/L, 0.296 g/L, 3.17 g/L, and 0.42 mg/d l, respectively. Complements were all within normal limits, and she tested negative for the antinuclear antibody, MPO-ANCA, PR3-ANCA and anti-glomerular basement membrane antibody. Neither cryoglobulin nor monoclonal protein was detected in her blood examination. Urinalysis revealed proteinuria (2?) and microscopic hematuria (3?), and urine sedimentation showed a red blood cell count of over 100/HPF and white blood cell count of 10-19/HPF. The urinary protein excretion rate was in the nephrotic range at 5.0 g/24 h. Urine protein electrophoresis analysis showed no monoclonal protein peak. Chest X-ray showed no lung abnormality. Ultrasound imaging showed bilateral kidney swelling. Her renal biopsy was studied by light microscopy, and six of 19 total glomeruli were observed to have cellular and/or fibrocellular crescent formation occasionally accompanied by infiltrated cells in the glomerular capillary lumen (Fig. 1a, b) , while the other glomeruli had only slight mesangial expansion. Extensive acute-phase tubulointerstitial damage (i.e. interstitial edema, infiltration of inflammatory cells, and tubular injury) was also observed, particularly peritubular capillaritis, with conspicuously scattered neutrophils (Fig. 2a, b) . Immunofluorescence microscopic examination revealed no significant staining for IgG, IgM, or C1q in either the glomerulus or tubulointerstitial area, and slight partially positive staining for IgA and C3 on mesangial areas or vessel walls of the vascular pole in the glomeruli (Fig. 3a-e) . Infiltration of neutrophils or monocytes in the glomerular capillary lumen accompanied by swelling of the endothelial cells and foot process effacement of the podocytes was observed by electron microscopy. There were no significant electron-dense deposits in either the glomerulus or tubular basement membrane (Fig. 4) .
The patient was definitively diagnosed with endometrial NSCC based on a close examination by endometrial curettage. Our supposition that the acute nephritis had occurred in relation to the uterine malignancy was based on the close timing of the clinical onset of the diseases. We therefore decided to perform radical treatment of the malignancy prior to addressing the kidneys. Total abdominal hysterectomy and bilateral salpingo-oophorectomy were performed. Neuroendocrine differentiation was proven immunohistochemically by diffuse CD56 (i.e. neural cell adhesion molecule) expression, but not by other markers (i.e. chromogranin A or synaptophysin). The final diagnosis was endometrial NSCC, stage 1B (defined by the International Federation of Gynecology and Obstetrics). Following the surgery, her serum creatinine level gradually improved from a maximum of 291.7 to 123.7 lmol/L without immunosuppression therapy, but both proteinuria and microscopic hematuria persisted through her hospitalization. Just before her discharge, the urinary protein excretion rate was slightly decreased at 3.3 g/g creatinine, while the red blood cell count of her urine sedimentation was still over 100/HPF. She was scheduled for subsequent adjuvant chemotherapy for NSCC and discharged from our hospital 38 days after her admission.
Discussion
Paraneoplastic vasculitis involves small vessels of the systemic organs, including the skin (the most common form), retina, gastrointestinal tract, lung and kidneys. In the literature, renal involvement in paraneoplastic SVV often manifests as cryoglobulinemia, Henoch-Schönlein purpura and ANCA-related disease [3] [4] [5] . The causal relation between vasculitis and malignancy is difficult to prove, but was suggested in the present case by the parallel clinical courses of the two pathologies. The mechanism of paraneoplastic SVV is still uncertain but is probably multifactorial, involving the development of tumor-associated antigens responsible for circulating immunocomplexes and lymphokine production by the tumor. Renal involvement in the present case of SVV showed the unusual form of MPOand PR3-ANCA-negative pauci-immune crescentic glomerulonephritis with peritubular capillaritis. There are many uncommon ANCA antigens that exist in the cytoplasm of neutrophils (or monocytes), including bacterial permeability-increasing protein, lactoferrin, lysozyme, elastase, cathepsin G, azurocidin, and lysosomal membrane protein 2. In the case of our patient, an indirect immunofluorescence microscopy assay using alcohol-fixed neutrophils to detect ANCA was not performed. Chen and co-workers investigated ANCA-negative pauci-immune crescentic glomerulonephritisin a number of recent studies [6] [7] [8] [9] . They reviewed the literature on its pathogenesis and found a major role of neutrophil activation in the pathway leading to neutrophil degranulation, which is accomplished by autoantibodies other than ANCAs (including antiendothelial cell antibodies [7] ) or by cell-mediated immune mechanisms [i.e., interleukin (IL)-8 by neutrophil-and IL-17-producing T helper cells] [10] [11] [12] . In our patient, pathohistological findings showed neutrophil accumulation in peritubular capillaries, which provided one clue to the pathogenesis of the condition. On the other hand, the present case occurred in association with endometrial NSCC, which is a rare disease (less than 1 % of all endometrial cancers) [13] . Some cases of endometrial NSCC have been reported to exhibit paraneoplastic syndrome in relation to neurological or endocrinological symptoms because of its neuroendocrinological nature [14] [15] [16] [17] . In terms of renal involvement, one case each of membranous nephropathy [18] and mesangial proliferative glomerulonephritis [19] have been reported, both of which were considered to be immunocomplex deposition disease in relation to tumor-associated antigens.
Only one case of NSCC manifesting with systemic SVV has been previously reported; that case originated from the bronchus [20] . The patient showed MPO-and PR3-ANCAnegative vasculitis involving multiple organs, including the skin, joints and kidneys, but neither neurological nor endocrinological symptoms were described. Renal involvement manifested as nephrotic syndrome and renal dysfunction, and pathohistological findings showed pauci-immune focal segmental proliferative glomerulonephritis with cellular crescents.
The specific neuroendocrinological nature of NSCC may not be directly related to the pathogenesis and development of vasculitis because neither neurological nor endocrinological symptoms were manifested in either our case or in the case originating from the bronchus.
In summary, we report a case of MPO-and PR3-ANCAnegative pauci-immune renal-limited SVV associated with endometrial NSCC. Based on this case, we hypothesize that cytokine/lymphokine production introduced by the tumor may have promoted neutrophil priming (i.e. the surfacing of cytoplasmic antigens or Fc receptors) or antibody production, leading to the outbreak and development of SVV, similar to what occurs in both ANCA-and non-ANCA-associated vasculitis. Further investigation of this mechanism is needed. Fig. 4 An electron micrograph is shown. Adhesion of a neutrophil on endothelial cells of the glomerular capillary wall is observed. In the area of the picture, diffuse foot process effacement of podocytes and deformation (probably under destructive process) of glomerular basement membrane are observed. No significant electron-dense deposits were observed in the subendothelial area, subepithelial area or basement membrane. 92500
